Role of the tryptophan residue in the interaction of pancreozymin with its receptor.
1. Analogues of the C-terminal octapeptide and tetrapeptide of pancreozymin with a modified tryptophan residue have been tested on the rat pancreas adenylate cyclase activity, on the enzyme and fluid secretion of the rat pancreas in vivo and on the amylase release from rabbit pancreatic fragments. 2. Fluorination of the tryptophan residue in position 5 or 6 does not influence the effect of the peptides on any of the measured parameters. 3. Methylation of the nitrogen atom in the indolyl ring, which eliminates hydrogen bond formation, markedly reduces the affinity of the peptides for the adenylate cyclase activity and for the amylase release in rabbit pancreatic fragments. The effects on fluid and enzyme secretion in the rat pancreas in vivo are reduced nearly as much. 4. Tetrafluorination of the tryptophan residue, which reduces its charge donor capacity, causes a still larger reduction in activity and affinity of the octapeptide. 5. The tetrafluorinated tetrapeptide stimulates the adenylate cyclase activity and the enzyme and fluid secretion in vivo more than the unmodified tetrapeptide, which may be due to its increased hydrophobicity. 6. Replacement of the nitrogen atom in the indolyl ring of tryptophan by a sulfur or an oxygen atom, which also reduces the charge donor capacity, leads again to a large reduction in the affinity and activity of both the octapeptide and the tetrapeptide. 7. These findings suggest that the charge donor capacity of the tryptophan residue is of primary importance for the biologic activity of pancreozymin, while hydrogen bond formation and hydrophobicity are of secondary importance.